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(57) ABSTRACT

A seat track mechanism for a vehicle seat, comprises a pair
of substantially parallel movable rails attached to the vehicle
seat, a pair of substantially parallel stationary rails attached
to a floor section of a vehicle, the movable rails being
combined with the stationary rails so as to be slidable along
the stationary rails, and shutter members for covering the
stationary rails, the shutter members being movably sup-
ported to the stationary rails so as to pass around one ends
of'the stationary rails, around the other ends of the stationary
rails, and then under bottom portions of the stationary rails,
the shutter members having openings, and the movable rails
being combined with the stationary rails through the open-
ings of the shutter members.

24 Claims, 5 Drawing Sheets
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SEAT TRACK MECHANISM FOR VEHICLE
SEAT

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to a seat track mechanism for
allowing a vehicle seat to be forward and rearward moved in
a vehicle.

2. Description of the Related Art

Generally, a seat track mechanism for a vehicle seat has
a pair of substantially parallel movable rails attached to the
vehicle seat in slidable relationship with a pair of substan-
tially parallel stationary rails which are mounted on a floor
section of a vehicle. The stationary rails have longitudinally
extending openings of predetermined widths through which
the movable rails are combined with the stationary rails so
as to be slid along the stationary rails. The openings are
formed in upper surfaces of the stationary rails so as to
extend along longitudinal directions of the stationary rails.
Both ends of the stationary rails are open.

In the conventional seat track mechanism, there is a
possibility that any foreign material, for example, dirt, dust
and/or mud will enter the stationary rails. Also, there is a
possibility that a pointed tip end of any longitudinal product
such as an umbrella will accidentally go into the stationary
rail. When such foreign material and/or the pointed tip end
of the longitudinal product goes into the stationary rail, the
seat may be unable to be moved along the stationary rails.
Particularly, in the case of a power seat track mechanism, the
situation may cause the power seat track mechanism to
malfunction or become inoperative.

In order to prevent dirt, dust and/or mud from going into
the stationary rails, there has been proposed stationary rails
that are provided with rubber covers for covering the sta-
tionary rails. The rubber covers are provided on upper
surfaces of the stationary rails and have lip portions along
which movable rails are slid. However, the lip portions will
become permanently flexed or deformed with time and will
become worn by repeatedly sliding of the seat along the
stationary rails a large number of times. As a result, dirt, dust
and/or mud may enter the stationary rails. Furthermore, the
covers can not prevent pointed tip ends of longitudinal
products from accidentally going into the stationary rails.

SUMMARY OF THE INVENTION

The present invention has been made with a view to
overcoming the forgoing problem of the prior art seat track
mechanism.

It is therefore an object of the present invention to provide
a seat track mechanism for a vehicle seat, which can
positively prevent foreign material, such as dirt, dust and/or
mud, and tip ends of longitudinal products from going into
stationary rails.

In accordance with the present invention, there is pro-
vided a seat track mechanism for a vehicle seat. The seat
track mechanism for a vehicle seat comprises a pair of
substantially parallel movable rails attached to the vehicle
seat, a pair of substantially parallel stationary rails attached
to a floor section of a vehicle, the movable rails being
combined with the stationary rails so as to be slidable along
the stationary rails, and shutter means for covering the
stationary rails, the shutter means being movably supported
to each of the stationary rails so as to pass around one end
of a corresponding stationary rail, around the other end of
the stationary rail, and then under a bottom portion of the
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stationary rail, the shutter means having an opening, and
each of the movable rails being combined with a corre-
sponding stationary rail through the opening.

The shutter means has an elongated endless belt. The
elongated endless belt comprises a plurality of narrow strips
that are disposed adjacent to one another and connected to
one another by hinge pins.

The seat track mechanism further includes shutter guide
means provided at each of the stationary rails. The shutter
means is supported through the shutter guide means to the
stationary rail so as to be movable along the stationary rail.

The vehicle seat comprises a power seat. The power seat
is provided with a power slide mechanism which comprises
a reversible motor attached to a side of one of the movable
rails, a lead screw arranged within each of the stationary
rails so as to extend along a corresponding stationary rail and
supported to the stationary rail, a screw nut mounted on the
lead screw so as to be movable along the lead screw and
meshed with the lead screw, a gear box provided in each of
the movable rails, and a worm gear arranged within the gear
box, coupled to the reversible motor, and meshed with the
screw nut, and the screw nut being held by the gear box.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other objects and many of the attendant advan-
tages of the present invention will be readily appreciated as
the same becomes better understood by reference to the
following detailed description when considered in connec-
tion with the accompanying drawings, in which like refer-
ence numerals denote the same parts throughout the Figures
and wherein:

FIG. 1 is a schematic perspective view of a power seat that
is provided with a seat track mechanism according to the
present invention;

FIG. 2 is a schematic fragmentary perspective view of a
stationary rail of the seat track mechanism;

FIG. 3 is a schematic sectional view showing a power
slide mechanism for causing a movable rail of the seat track
mechanism to be automatically slid along the stationary rail;

FIG. 4 is a schematic fragmentary perspective view of
shutter means employed in the seat track mechanism;

FIG. 5 is a schematic sectional view showing shutter
guide means for supporting and guiding the shutter means;

FIG. 6 is a schematic sectional view of the seat track
mechanism; and

FIG. 7 is a schematic fragmentary perspective view
showing the stationary rail, the shutter means, and the
shutter guide means.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

A seat track mechanism for a vehicle seat according to the
present invention will be discussed hereinafter with refer-
ence to the accompanying drawings.

Referring to FIG. 1, there is illustrated a bench-type
power seat (shown in phantom) which is provided with a
seat track mechanism according to an embodiment of the
present invention. The seat track mechanism includes a pair
of substantially parallel movable rails 1 attached to a lower
portion of a seat cushion S in slidable relationship with a pair
of substantially parallel stationary rails 2 which are attached
to a floor section F of a vehicle, for example, with L.-shaped
braces 3. The stationary rails 2 are attached to the floor
section F of the vehicle by the L-shaped braces 3 so as to be
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spaced apart from the floor section F of the vehicle. The
lengths of the movable rails 1 are shorter than those of the
stationary rails 2.

Referring to FIG. 2, each of the stationary rails 2 has a
longitudinal body of a substantially U-shape in cross-sec-
tion. The longitudinal body of the stationary rail 2 comprises
a pair of spaced apart side plate sections 2a¢ and a bottom
plate section 25 interconnecting the side plate sections 2a.
Each of the side plate sections 2a is provided with an inward
and downward-turned lengthwise extending flange portion
2¢ of a substantially [.-shape in cross-section along an upper
end thereof. An opening 20 is provided between flange
portions 2¢ of the stationary rail 2. As will be discussed in
greater detail hereinafter, each of the movable rails 1 is
combined with a corresponding stationary rail 2 through the
opening 20 and adapted to be movable along the opening 20
of the stationary rail 2.

Referring to FIG. 3, there is illustrated a power slide
mechanism 4 for causing the seat to be automatically slid
along the stationary rails 2. The power slide mechanism 4
comprises a reversible motor 40 (see FIG. 1) attached to a
side of one of the movable rails 1, a lead screw 42 arranged
within each of the stationary rails 2 so as to extend along the
longitudinal direction of a corresponding stationary rail 2
and supported at both ends thereof to brackets (not shown)
mounted on the bottom plate section 25 of the stationary rail
2, a screw nut 44 mounted on the lead screw 42 so as to be
movable relative to the lead screw 42 and meshed with the
lead screw 42, a gear box 48 provided in each of the movable
rails 1, and a worm gear 46 housed within the gear box 48
and mounted on one end portion of a rotating shaft 40a of
the reversible motor 40 (see FIG. 1) which penetrates a body
of the reversible motor 40.

The screw nut 44 has an inner circumferential threaded
surface (not shown) which is meshed with the lead screw 42,
and an outer circumferential threaded surface (not shown)
which is meshed with the worm gear 46. The worm gear 46
is rotated in clockwise and counterclockwise directions by
the reversible motor 40.

Again referring to FIG. 1, the seat track mechanism
according to the present invention further includes shutter
means 5 that is provided at each of the stationary rails 2. The
shutter means 5 has an elongated endless belt. As will be
discussed in greater detail hereinafter, the shutter means 5 is
supported through shutter guide means to a corresponding
stationary rail 2 so as to be movable along the stationary rail
2. The endless belt of the shutter means 5 passes around one
end of the stationary rail 2, around the other end of the
stationary rail 2, and then under the bottom plate section 25
of the stationary rail 2. Thus, the shutter means 5 covers the
stationary rail 2.

Referring now to FIG. 4, there is illustrated the endless
belt of the shutter means 5 that comprises a plurality of
narrow strips 50 which are disposed adjacent to one another
and connected to one another by hinge pins 52. Each of the
narrow strips 50 is made of resin or metal.

Referring to FIG. 5, there is illustrated the shutter guide
means 6 for supporting and guiding the shutter means 5. The
shutter guide means 6 is provided at each of the stationary
rails 2. The shutter guide means 6 comprises a pair of upper
guide members 60 and a lower guide member 62. Each of
the upper guide members 60 has the same length as each of
the stationary rails 2 does. Similarly, the lower guide mem-
ber 62 has the same length as each of the stationary rails 2
does. Each of the upper guide members 60 comprises a first
horizontal plate section 60a, a vertical plate section 605
hanging down from the first horizontal plate section 60a, and
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a first receiving mouth portion 60c for receiving one of both
ends of an upper portion Sa of the shutter means 5. The first
receiving mouth portion 60c of the shutter guide means 6 is
formed by the first horizontal plate section 60a and a second
horizontal plate section 60d which is projected laterally from
the vertical plate section 606 in parallel with the first
horizontal plate section 60a and spaced apart from the first
horizontal plate section 60a. The lower guide member 62
has a body of a substantially U-shape in cross-section. The
substantially U-shaped body of the lower guide member 62
comprises a pair of spaced apart side plate sections 62q, a
bottom plate section 625 interconnecting the spaced apart
side plate sections 62a, and second receiving mouth portions
62¢ for receiving both ends of a lower portion 56 of the
shutter means 5. The second receiving mouth portions 62¢
are formed by the bottom plate section 626 and third
horizontal sections 624 which are projected laterally from
the side plate sections 624 in parallel with the bottom plate
section 625 and spaced apart from the bottom plate section
62b.

Referring to FIG. 6, the upper guide members 60 are
attached to a corresponding stationary rail 2 with the second
horizontal plate sections 604 thereof being carried on upper
surfaces of the flange portions 2¢ of the stationary rail 2 and
with the vertical plate sections 606 thereof being engaged
with outer surfaces of the side plate sections 2a of the
stationary rail 2. The lower guide member 62 is mounted on
a lower portion of a corresponding stationary rail 2 from the
outside of the bottom plate section 25 of the stationary rail
2.

Referring to FIG. 7, the endless belt of the shutter means
5 which is supported by the shutter guide means 6 as
described above has an opening 5¢ formed in the upper
portion 5a thereof and exposed from a space between the
first horizontal plate sections 60a of the upper guide mem-
bers 60.

Again referring to FIGS. 3 and 6, the movable rail 1 is
combined with the corresponding stationary rail 2 by caus-
ing a lower portion of the gear box 48 of the movable rail 1
to be inserted through the opening 5¢ of the shutter means
5 and the opening 20 of the stationary rail 2. In a condition
where the movable rail 1 is combined with the stationary rail
2, the worm gear 46 is meshed with the screw nut 44, the
lower portion of the gear box 48 receives the screw nut 44
therein, the lead screw 42 penetrates the gear box 48, and
both ends of the screw nut 44 are held by spaced apart walls
48a of the gear box 48 which are spaced apart from each
other in a direction perpendicular to a sheet of FIG. 6.
Incidentally, roller (not shown) for allowing the seat to be
smoothly moved forward and rearward along the stationary
rails are disposed between both sides of the lower portion of
the gear box 48 and the side plate sections 2a of the
stationary rail 2.

In the seat track mechanism constructed as discussed
above, when the reversible motor 40 is switched on, the
worm gears 46 are rotated in the clockwise or counterclock-
wise direction, whereby the screw nuts 44 are moved along
the lead screws 42. The movement of the screw nuts 44
along the lead screws 42 causes the gear boxes 48 of the
movable rails 1 to be moved along the stationary rails 2 since
the both ends of the screw nuts 44 are held by the walls 48a
of'the gear boxes 48, whereby the seat can be moved forward
or rearward in the vehicle. Simultaneously, the shutter
means 5 are traveled along the stationary rails 2. Since the
shutter means 5 are supported by the shutter guide means 6
as discussed above, the shutter means can be stably traveled.
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As discussed above, the shutter means 5 are movably
supported by the upper guide members 60 of the shutter
guide means 6 which are mounted on the upper portions of
the stationary rails 2, and the lower guide members 62 of the
shutter guide means 6 which are mounted on the lower
portions of stationary rails 2. In this condition, the shutter
means 5 cover the stationary rails 2. Therefore, in the seat
track mechanism according to the present invention, dirt,
dust and/or mud and pointed tip ends of any longitudinal
products such as umbrellas can be positively prevented from
going into the stationary rails 2.

An embodiment of the present invention has been
described in connection with a seat track mechanism for a
power seat. However, the invention may be applied to a seat
track mechanism for a vehicle seat that is manually moved.

It will thus been seen that the objects set forth above, and
those made apparent from the preceding description, are
efficiently attained and, since certain changes may be made
in the above construction without departing from the scope
of the invention, it is intended that all matter contained in the
above description or shown in the accompanying drawings
shall be interpreted as illustrative and not in a limiting sense.

It is also to be understood that the following claims are
intended to cover all of the generic and specific features of
the invention herein described, and all statements of the
scope of the invention which, as a matter of language, might
be said to fall therebetween.

What is claimed is:

1. A seat track mechanism for a vehicle seat, comprising:

a pair of substantially parallel movable rails attachable to

said vehicle seat;

apair of substantially parallel stationary rails attachable to

a floor section of a vehicle;
said movable rails being combined with said stationary
rails so as to be slidable along said stationary rails; and
shutter means for covering said stationary rails;

said shutter means being movably supported to each of

said stationary rails so as to pass around one end of a
corresponding stationary rail, around the other end of
the stationary rail, and then under a bottom portion of
the stationary rail;

said shutter means having an opening; and

each of said movable rails being combined with a corre-

sponding stationary rail through said opening.

2. A seat track mechanism as defined in claim 1 wherein
said shutter means comprises, an elongated endless belt and
said endless belt comprises a plurality of narrow strips
which are disposed adjacent to one another and connected to
one another by hinge pins.

3. A seat track mechanism as defined in claim 1, further
including shutter guide means provided at each of said
stationary rails, said shutter means being movably supported
through said shutter guide means to said stationary rail so as
to be movable along said stationary rail.

4. A seat track mechanism as defined in claim 2, further
including shutter guide means provided at each of said
stationary rails, said shutter means being movably supported
through said shutter guide means to said stationary rail so as
to be movable along said stationary rail.

5. A seat track mechanism as defined in claim 1 wherein
said seat track mechanism is adapted for installation in a
power seat.

6. A seat track mechanism as defined in claim 2 wherein
said seat track mechanism is adapted for installation in a
power seat.
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7. A seat track mechanism as defined in claim 3 wherein
said seat track mechanism is adapted for installation in a
power seat.

8. A seat track mechanism as defined in claim 4 wherein
said seat track mechanism is adapted for installation in a
power seat.

9. A seat track mechanism as defined in claim 5 that is
provided with a power slide mechanism which comprises a
reversible motor attached to a side of one of said movable
rails, a lead screw arranged within each of said stationary
rails so as to extend along a corresponding stationary rail and
supported to said stationary rail, a screw nut mounted on
said lead screw so as to be movable along said lead screw
and meshed with said lead screw, a gear box provided in
each of said movable rails, and a worm gear arranged within
said gear box, coupled to said reversible motor, and meshed
with said screw nut, and said screw nut being held by said
gear box.

10. A seat track mechanism as defined in claim 6 that is
provided with a power slide mechanism which comprises a
reversible motor attached to a side of one of said movable
rails, a lead screw arranged within each of said stationary
rails so as to extend along a corresponding stationary rail and
supported to said stationary rail, a screw nut mounted on
said lead screw so as to be movable along said lead screw
and meshed with said lead screw, a gear box provided in
each of said movable rails, and a worm gear arranged within
said gear box, coupled to said reversible motor, and meshed
with said screw nut, and said screw nut being held by said
gear box.

11. A seat track mechanism as defined in claim 7 that is
provided with a power slide mechanism which comprises a
reversible motor attached to a side of one of said movable
rails, a lead screw arranged within each of said stationary
rails so as to extend along a corresponding stationary rail and
supported to said stationary rail, a screw nut mounted on
said lead screw so as to be movable along said lead screw
and meshed with said lead screw, a gear box provided in
each of said movable rails, and a worm gear arranged within
said gear box, coupled to said reversible motor, and meshed
with said screw nut, and said screw nut being held by said
gear box.

12. A seat track mechanism as defined in claim 8 that is
provided with a power slide mechanism which comprises a
reversible motor attached to a side of one of said movable
rails, a lead screw arranged within each of said stationary
rails so as to extend along a corresponding stationary rail and
supported to said stationary rail, a screw nut mounted on
said lead screw so as to be movable along said lead screw
and meshed with said lead screw, a gear box provided in
each of said movable rails, and a worm gear arranged within
said gear box, coupled to said reversible motor, and meshed
with said screw nut, and said screw nut being held by said
gear box.

13. A combination of a vehicle seat and a seat track
mechanism, said combination comprising a vehicle seat and
a seat track mechanism; said seat track mechanism com-
prising:

a pair of substantially parallel movable rails attached to

said vehicle seat;

a pair of substantially parallel stationary rails attachable to

a floor section of a vehicle;
said movable rails being combined with said stationary
rails so as to be slidable along said stationary rails; and
shutter means for covering said stationary rails;
said shutter means being movably supported to each of
said stationary rails so as to pass around one end of a
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corresponding stationary rail, around the other end of
the stationary rail, and then under a bottom portion of
the stationary rail;

said shutter means having an opening; and

each of said movable rails being combined with a corre-

sponding stationary rail through said opening.

14. A combination as defined in claim 13 wherein said
shutter means has a elongated endless belt, which comprises
a plurality of narrow strips which are disposed adjacent to
one another and connected to one another by hinge pins.

15. A combination as defined in claim 13, further includ-
ing shutter guide means provided at each of said stationary
rails, said shutter means being movably supported through
said shutter guide means to said stationary rail so as to be
movable along said stationary rail.

16. A combination as defined in claim 14, further includ-
ing shutter guide means provided at each of said stationary
rails, said shutter means being movably supported through
said shutter guide means to said stationary rail so as to be
movable along said stationary rail.

17. A combination as defined in claim 13 wherein
vehicle seat comprises a power seat.

18. A combination as defined in claim 14 wherein
vehicle seat comprises a power seat.

19. A combination as defined in claim 15 wherein
vehicle seat comprises a power seat.

20. A combination as defined in claim 16 wherein
vehicle seat comprises a power seat.

21. A combination as defined in claim 17 wherein said
power seat is provided with a power slide mechanism, said
power slide mechanism comprising a reversible motor
attached to a side of one of said movable rails, a lead screw
arranged within each of said stationary rails so as to extend
along a corresponding stationary rail and supported to said
stationary rail, a screw nut mounted on said lead screw so as
to be movable along said lead screw and meshed with said
lead screw, a gear box provided in each of said movable
rails, and a worm gear arranged within said gear box,
coupled to said reversible motor, and meshed with said
screw nut, said screw nut being held by said gear box.

said
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22. A combination as defined in claim 18 wherein said
power seat is provided with a power slide mechanism, said
power slide mechanism comprising a reversible motor
attached to a side of one of said movable rails, a lead screw
arranged within each of said stationary rails so as to extend
along a corresponding stationary rail and supported to said
stationary rail, a screw nut mounted on said lead screw so as
to be movable along said lead screw and meshed with said
lead screw, a gear box provided in each of said movable
rails, and a worm gear arranged within said gear box,
coupled to said reversible motor, and meshed with said
screw nut, said screw nut being held by said gear box.

23. A combination as defined in claim 19 wherein said
power seat is provided with a power slide mechanism, said
power slide mechanism comprising a reversible motor
attached to a side of one of said movable rails, a lead screw
arranged within each of said stationary rails so as to extend
along a corresponding stationary rail and supported to said
stationary rail, a screw nut mounted on said lead screw so as
to be movable along said lead screw and meshed with said
lead screw, a gear box provided in each of said movable
rails, and a worm gear arranged within said gear box,
coupled to said reversible motor, and meshed with said
screw nut, said screw nut being held by said gear box.

24. A combination as defined in claim 20 wherein said
power seat is provided with a power slide mechanism, said
power slide mechanism comprising a reversible motor
attached to a aide of one of said movable rails, a lead screw
arranged within each of said stationary rails so as to extend
along a corresponding stationary rail and supported to said
stationary rail, a screw nut mounted on said lead screw so as
to be movable along said lead screw and meshed with said
lead screw, a gear box provided in each of said movable
rails, and a worm gear arranged within said gear box,
coupled to said reversible motor, and meshed with said
screw nut, said screw nut being held by said gear box.



